Pre-mRNA and mRNA binding of human nuclear DNA helicase II (RNA helicase A).
Nuclear DNA helicase II (NDH II), alternatively named RNA helicase A, seems to function as a pre-mRNA and mRNA binding protein in human cells. Immunofluorescence studies of NDH II gave a highly diffused nucleoplasmic staining that was similar to that of hnRNP A1 but differed from the localization of the RNA splicing factor Sc-35. Upon transcriptional inhibition, NDH II migrated from the nucleus into the cytoplasm. During mitosis, NDH II was released into the cytoplasm during pro- to metaphase, and was gradually recruited back into telophase nuclei. The timing of nuclear import of NDH II at telophase was found to be later than that of hnRNP A1 but paralleled that of Sc-35. At the ultrastructural level, both NDH II and hnRNP A1 were identified within perichromatin ribonucleoparticle fibrils. However, the subnuclear distributions of NDH II and hnRNP A1 were not overlapping. NDH II could be extracted together with poly(A)-containing mRNA from HeLa cell nuclei and, to a much lesser extent, from the cytoplasm. Following transcriptional inhibition, NDH II was preferentially associated with mRNA from the cytosol, which biochemically confirmed the microscopic observations. Although NDH II is mainly a nuclear enzyme, it is apparently not associated with the nuclear matrix, since it could be extracted with 2 M NaCl from DNase I-treated nuclei. Our cellular and biochemical observations strongly suggest that NDH II is a pre-mRNA and mRNA binding protein. Its significant affinity for ssDNA, but not for dsDNA, points to a transient role in DNA binding during the process of transcript formation. According to our model, single-stranded DNA might be necessary to retain NDH II in the nuclear compartment.